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used to reduce generation time and to overcome limitations imposed by poor rooting of hybrid embryos from 
interspecific crosses with both primary and secondary gene pool lentil species. Cloned F1 plants were used to 
maximize F2 seed production to allow subsequent genetic studies of interspecific hybrids.  
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Pigeonpea has been ushered in to the group of cultivated crops where heterosis has been commercially exploited 
through hybrid development. The male sterile parental lines derived through CGMS technology transmuted the crop 
from often cross pollinated nature to completely cross pollinated. Maintenance of purity by following principles of seed 
production is a prerequisite in commercial hybrid seed production. To enhance efficacy of hybrid seed production and 
for easy identification of off types in the parental lines obcordate trait (single gene recessive) has been introgressed in 
male sterile line. The hybrids derived from crosses involving obcordate leaf A-lines and normal leaf fertility restorers 
(R-lines) were fully fertile and had normal lanceolate leaves; thus the difference between A-line and hybrids was clear. 
The use of obcordate leaf as a NEP (naked eye polymorphic) marker in pigeonpea would contribute to preserve 
parental line purity and confirm hybrid status. Heterotic hybrid combinations are developed by using the female parent 
with this NEP trait exhibited 30 to 40 per cent superiority in yield over high yielding ruling varieties. Among male sterile 
(A) lines, ICPA 2204 and ICPA 2203 were the best general combiners and among testers, ICPL 20116 and ICPL 
20108 were the best general combiners. Obcordate female parent based hybrids ICPH 4563, ICPH 4567 and ICPH 
4564, were the best with positive significant SCA effect and higher mean performance for grain yield, 100-seed mass, 
number of seeds/pod and resistance to wilt disease. 
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Integrating phenotypic and genotypic data is critical for the effective use of the vast quantities of genomic data being 
generated today. To this end, we have developed KnowPulse (http://knowpulse.usask.ca), a web-based resource for 
use by breeders and geneticists interested in pulse crops. Currently, sequence data resources including legume and 
model organism NCBI datasets and DFCI gene indices are available at KnowPulse with sequences having detailed 
page views and links to the original data source. Genotypic data for pea and lentil are now available through an 
interface that allows for side-by-side comparisons among individuals. Plans for the future include the development of 
tools to manage phenotypic data and integrate them with genotypic data for use in both the breeding and genetics 
programs. Also, Knowpulse plans to integrate with other legume databases such as Legume Information System 
(http://www.comparative-legumes.org) and Cool Season Food Legumes (http://www.coolseasonfoodlegume.org) 
allowing two-way sharing of data. We expect that these tools would allow breeders to associate marker genotypes 
with breeding materials, enhance crossing design and improve germplasm development strategies.  
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Adaptation to the environment and reproduction are dependent on the date of flowering in the season. Despite the 
genetic and complexity and quantitative nature of flowering time, many genes regulating this trait has been molecular 
isolated and functional characterized in the model species Arabidopsis thaliana, even some of their homologues have 
also been identified in other legume species. However, regulatory genes involved in the transition to flowering have 
not been characterized so far in common bean (Phaseolus vulgaris L.). With this aim, we have evaluated the effect of 
photoperiod on flowering date of the legume species, Phaseolus vulgaris and described the genetic architecture of 
this trait. For this purpose, a mapping population of 185 recombinant inbred lines (RILs) derived from a cross between 
a temperate and a tropical inbred line was generated and grown under short- and long-day photoperiod conditions. 
Multi-environment QTL analyses for flowering date and photoperiod sensitivity were conducted; as result additive and 
additive-by-environment effects were found. In addition, additive-by-additive epistatic effects were detected by means 
of two-locus QTL analyses. Overall, the results obtained revealed that the genetics of flowering date and photoperiod 
sensitivity is complex in nature, where both individual additive and epistatic effects are important components of the 
genetic variance. By using these QTLs in a marker assisted-selection program, it would be possible to select for 
desirable photoperiod sensitivity alleles leading to better adapted common bean varieties. This work was partially 
financed by the MINECO (AGL2011-25562), Junta de Andalucía (P10-AGR-06931) and Campus de Excelencia 
Internacional Agroalimentario-CeiA3. J.J. Cruz and L. Godoy were recipients of fellowships from CONACYT and 
INIFAP from México and SENESCYT from Ecuador Governments, respectively.  
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Fast forward genetic mapping combines with whole genome sequencing (WGS) and bulked segregant analysis (BSA) 
approach was used to identify the candidate genes for Fusarium wilt (FW) and sterility mosaic disease (SMD) 
resistance in pigeonepa. To map the targeted genomic regions, F7 RILs developed by crossing ICPL 20096 (R) × ICP 
332 (S) and segregating for FW and SMD resistance were phenotyped at two different locations in India. Based on the 
phenotyping, 16 RILs in each category were selected for development of resistant (R-Bulk) and susceptible bulks (S-
Bulk). These two bulks along with resistant parent (ICPL 20096) were re-sequenced and generated ~19GB of 250 bp 
pair-end data with ~15× genome coverage. WGS data generated from R- and S- Bulks were aligned with resistant 
